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AB A synthetic oligonucleotide comprising a C-5 methylcytosine and which 
recognizes and binds an allosteric site on DNA methyl transferase 
thereby inhibiting DNA methyl transferase activity is disclosed. 
Also disclosed is a compn, comprising a synthetic oligonucleotide of the 
invention. The compn. is useful for inhibiting DNA 
methyl transferase activity, thereby inhibiting the methylation of 
DNA. The compn. can be a pharmaceutical compn. useful for treating 
disorders assocd. with methylation defects, such as cancer and certain 
developmental disorders. Also disclosed is a method of inhibiting 
methylation of DNA. The method involves contacting a DNA cytosine-5 
methyl transferase with a synthetic oligonucleotide of the 
invention in the presence of the DNA, thereby resulting in an 
enzyme/synthetic oligonucleotide complex. The presence of the complex 
prevents catalysis, thereby inhibiting DNA methyl transferase 
activity. Also disclosed is a method of treating a disorder of cell 
proliferation or development by administering to a subject a synthetic 
oligonucleotide of the invention. The inhibition of DNA 
methyl transferase prevents the methylation of DNA thereby treating 
the disorder of cell proliferation or development. 
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DNA binding discrimination of the murine DNA 
cytosine-C5 methyl transferase 
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PUBLISHER: Academic Press Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Mammalian DNA cytosine-C5 methyl transferase modifies the CpG 

dinucleotide in the context of many different genomic sequences. 
A rigorous DNA binding assay was developed for the murine enzyme and used 
to define how sequences flanking the CpG dinucleotide affect the stability 
of the enzyme: DNA complex. Oligonucleotides contg. a single CpG site form 
reversible 1:1 complexes with the enzyme that are sequence-specific. A 
guanine/cytosine-rich 30 base-pair sequence, a mimic of the GC-box 
cis-element, bound threefold more tightly than an adenine/thymine-rich 
sequence, a mimic of the cAMP responsive element. However, the binding 
discrimination between hemi- and unmethylated forms of these DNA 
substrates was small, as we previously obsd. at the KmDNA level (Biochem. , 
35, 7308-7315 (1996)). Single-stranded substrates are bound much more 
weakly than double-stranded DNA forms. An in vitro screening method was 
used to select for CpG flanking sequence preferences of the DNA 
methyl transferase from a large, divergent population of DNA 
substrates. After five iterative rounds of increasing selective pressure, 
guanosine/cytosine-rich sequences were abundant and contributed to binding 
stabilization for at least 12 base-pairs on either side of a central CpG. 
Our results suggest a read-out of sequence-dependent conformational 
•features, such as helical flexibility, minor groove dimensions and crit. 
phosphate orientation and mobility, rather than interactions with specific 
bases over the course of two complete helical turns. Thus, both studies 
reveal a preference for guanosine/cytosine deoxynucleotides flanking the 
cognate CpG. The enzyme specificity for similar sequences in the' genome 
may contribute' to the in vivo functions of this vital enzyme. 

REFERENCE COUNT: 7 8 THERE ARE 7 8 CITED REFERENCES AVAILABLE FOR THIS 
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Murine DNA Cytosine-C5 Methyl trans f erase : 
Pre-Steady- and Steady-State Kinetic Analysis with 
Regulatory DNA Sequences 
Flynn, James; Glickman, J. Eraser; 
Reich, Norbert O. 

Department of Chemistry, University of California, 
Santa Barbara, CA, 93106, USA 
Biochemistry (1996), 35(23), 7308-7315 
CODEN: BICHAW; ISSN: 0006-2960 
American Chemical Society 
Journal 
Ep ol i s ^ 

We present the first description of KmDNA, KdDNA, kcat, and kmethylation 
for a mammalian DNA methyl trans f erase . Homogeneous, 190 000 Mr 
DNA (cytosine- 5-) -methyl transferase isolated from mouse 
erythroleukemia cells has turnover consts . of 0.15-0.59 h-1 with 
single-stranded and unmethylated double-stranded oligonucleotides contg. a 
single CpG dinucleotide. These substrates were designed to mimic DNA 
transcriptional cis elements previously reported to have cytosine 
C-5-methylated regulation. The rate-limiting step for these substrates is 
the methylation step itself. In contrast, hemimethylated double-stranded 
substrates show burst kinetics, consistent with a rapid methylation event 
(3 h-1) followed by a slower step which dets. steady-state kcat. 
Hemimethylated and unmethylated double-stranded DNA shows similar binding 
affinities; these results reveal the mol . basis for the enzyme's 
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preference for hemimethylated DNA to be the Me transfer step. Substrates 
with multiple recognition sites do not show burst kinetics and have 
turnover rate consts. of 6 h-1. Catalytic turnover for the mammalian 
enzyme is thus approx . 20-fold slower than that for the related bacterial 
enzymes. Our combined results show quant, that one enzyme is certainly 
capable of both maintenance and de novo methylation and that maintenance 
of the genomic methylation pattern is preferred over the de novo 
establishment of new patterns. Direct comparison of the mammalian enzyme 
with the bacterial DNA cytosine-C5 methyl transferase, M.SssI, 
indicates dramatic differences in preferences for single-stranded, 
double-stranded, and hemimethylated double-stranded substrates. Moreover, 
the specificity hierarchy shown for the M.SssI is derived from very 
different changes in Km and catalysis than those obsd. for the mammalian 
DCMTase. These results demonstrate that the M.SssI, and perhaps other DNA 
cytosine methyl transferases from bacteria, is functionally 
dissimilar to the mammalian enzyme. 
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